The aim of this project was to cross-culturally adapt and validate the Juvenile Arthritis Multidimensional Assessment Report (JAMAR) questionnaire in 54 languages across 52 different countries that are members of the Paediatric Rheumatology International Trials Organisation (PRINTO). This effort was part of a wider project named Epidemiology and Outcome of Children with Arthritis (EPOCA) to obtain information on the frequency of juvenile idiopathic arthritis (JIA) categories in different geographic areas, the therapeutic approaches adopted, and the disease status of children with JIA currently followed worldwide. A total of 13,843 subjects were enrolled from the 49 countries that took part both in the cross-cultural adaptation phase and in the related validation and data collection: Algeria, Argentina, Belgium, Brazil, Bulgaria, Canada, Chile, Colombia, Croatia, Czech Republic, Denmark, Ecuador, Egypt, Estonia, Finland, France, Georgia, Germany, Greece, Hungary, India, Islamic Republic of Iran, Israel, Italy, Latvia, Libya, Lithuania, Mexico, Netherlands, Norway, Oman, Paraguay, Poland, Portugal, Romania, Russian Federation, Saudi Arabia, Serbia, Slovakia, Slovenia, South Africa, Spain, Sweden, Switzerland, Thailand, Turkey, Ukraine, United Kingdom and United States of America. 9021 patients had JIA (10.7% systemic arthritis, 41.9% oligoarthritis, 23.5% RF negative polyarthritis, 4.2% RF positive polyarthritis, 3.4% psoriatic arthritis, 10.6% enthesitis-related arthritis and 5.7% undifferentiated arthritis) while 4822 were healthy children. This introductory paper describes the overall methodology; results pertaining to each country are fully described in the accompanying manuscripts. In conclusion, the JAMAR translations were found to have satisfactory psychometric properties and it is thus a reliable and valid tool for the multidimensional assessment of children with JIA.
Introduction
In recent years, there has been an increasing interest in parent/patient-reported outcomes (PROs) in juvenile idiopathic arthritis (JIA). Inclusion of these measures in patient assessment is deemed important as they reflect the parents' and children's perception of the disease course and effectiveness of therapeutic interventions. It has been suggested that PROs should be incorporated into routine paediatric rheumatology care. A number of measures for the assessment of PROs in children with JIA have been developed over the years, including questionnaires for the evaluation of functional ability and health-related quality of life (HRQoL), and visual analogue scales for parent/ patient rating of well-being and pain [1] . However, most of these measures have remained essentially research tools and are not routinely administered in most paediatric rheumatology centres.
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A multidimensional questionnaire was developed for the assessment of children with JIA in standard clinical care, which incorporates the traditional PROs (functional ability, HRQoL, overall well-being, pain) and other PROs such as morning stiffness, rating of disease course over time, proxy-or self-assessment of joint involvement, description of side effects of medications, and assessment of therapeutic compliance and satisfaction with the outcome of the illness. Administration of this questionnaire can provide physicians with a thorough and systematic overview of the patient status to be scanned at the start of the visit either on paper or online tools in the currently ongoing PRINTO academic projects. This facilitates focus on matters that require attention, leading to more efficient and effective clinical care. This tool is named Juvenile Arthritis Multidimensional Assessment Report (JAMAR) [2] . A parent proxy-report version, a child and adult self-report version of the JAMAR is available for use either on paper or on electronic devices. While the parent proxy-report and the child versions are fully crossculturally adapted in several languages and validated as part of this supplement, the adult versions, which required modification in just few words, have been only cross-culturally adapted to accommodate participants as they matured into young adulthood. In the Istituto Giannina Gaslini clinic and in other paediatric wards where it is routinely used for the on-going PRINTO academic projects, the JAMAR has been found very user-friendly, easy to understand, and readily responded by parents and patients. It is quick, taking 5-10 min to complete and can be scanned by a health professional for a clinical overview in a few seconds, especially the electronic version, which summarises in few lines the most relevant findings either to health professionals and families/patients. Some components of the JAMAR have been already published in separate papers [3] [4] [5] .
The widespread membership of the Paediatric Rheumatology International Trials Organisation (PRINTO at https ://www.print o.it with more than 60 countries) [6] and the growing international collaboration along with the growing numbers of foreign patients requires the availability of the JAMAR cross-culturally adapted and validated according to international guidelines [7] .
The aim of the present manuscript is to report the overall methodology for the cross-cultural adaptation and validation of the JAMAR into the languages of the countries belonging to PRINTO that agreed to be part of this international initiative.
Methods

Patients
Centres belonging to PRINTO were invited to participate. The validation of the JAMAR is part of a wider project named EPidemiology, treatment and Outcome of Childhood Arthritis (EPOCA) [8] , which has the goal to obtain information on the frequency of JIA subtypes in different geographic areas, the therapeutic approaches followed by paediatric rheumatologists from diverse countries or continents, and the current disease and health status of children with JIA followed worldwide. Additional objectives are to investigate the availability of biologic medications in different countries to foster the regular use of standardized quantitative clinical measures in the clinical assessment of children with JIA in standard clinical care, and to promote the embracement of a uniform set of outcome measures across international paediatric rheumatology centres [8] . In brief, the National Coordinators of PRINTO (list at https ://www.print o.it) were asked to coordinate the translation procedures (see below). To ensure that the data regarding the epidemiology, treatment and outcome of JIA are reliable, the collection of a representative sample of the patients followed at each participating centre was planned. Additionally, each centre was asked to enrol 100 unselected and possibly consecutive patients meeting the International League of Associations for Rheumatology (ILAR) criteria for JIA or, if the centre did not expect to see at least 100 patients within 6 months, to enrol all consecutive and unselected patients meeting the same criteria seen within the first 6 months after the study start.
The protocol was approved by the institutional ethics committees of the participating paediatric rheumatology centres as required by the national laws of each country. Parents/guardians/patients provided written informed consent to participate in the study.
Standard forms for data collection were designed using consensus methodologies at the PRINTO international Coordinating Centre in Genoa, Italy.
Patients with all JIA categories according to the ILAR criteria [9] were included in the study. All patients underwent clinical, rheumatologic, laboratory assessments and completed the JAMAR to evaluate the current status, including
• the physician's evaluation of current disease activity on a 21-circle visual analogue scale (VAS); • the parental assessment of overall well-being on a 21-circle VAS;
• the number of joints with active arthritis;
• the number of joints with swelling, pain, and limited range of motion; • the C-reactive protein (CRP) and the erythrocyte sedimentation rate (ESR) (Westergren method).
Healthy controls were recruited from local schools (children from 6 to 18 years of age) and among the healthy brother(s) and sister(s) of the JIA children attending the clinics. A child was defined as healthy after examination by a physician and/or based on the parent's declaration. Healthy controls completed just the JAMAR.
The questionnaires
A parent or legal guardian of each patient seen at the study units from October 2010 to August 2017 who was < 18 years was asked to complete the parent version of the JAMAR at each visit. On the same occasion, the child was asked to complete independently the patient version of the JAMAR. Methodology for the JAMAR development followed the FDA conceptual framework for developing a PRO instrument [10] and has been previously reported [2] [3] [4] [5] .
The JAMAR [2] includes the following 15 sections:
1. Assessment of physical function (PF) using 15 items in which the ability of the child to perform each task is scored as follows: 0 = without difficulty, 1 = with some difficulty, 2 = with much difficulty, 3 = unable to do. If it was not possible to answer the question or the child was unable to perform the task due to their young age or to reasons other than JIA the score was: not applicable. The total PF score ranges from 0 to 45 and has three components: PF-lower limbs (PF-LL); PF-hand and wrist (PF-HW) and PF-upper segment (PF-US) each scoring from 0 to 15 [3] . Higher scores indicate higher degree of disability [11] [12] [13] 2. Rating of the intensity of the patient's pain on a 21-numbered circle visual analogue scale (VAS) (0 = no pain; 10 = very severe pain) [4] ; 3. assessment of the presence of joint pain or swelling in the following joints or joint groups: cervical spine, lumbosacral spine, shoulders, elbows, wrists, small hand joints, hips, knees, ankles, and small foot joints (present/absent for each joint); 4. assessment of morning stiffness (present/absent) and duration of morning stiffness; 5. assessment of extra-articular symptoms (fever and rash) (present/absent); 6. rating of the level of disease activity on a 21-circle VAS (0 = no activity; 10 = maximum activity) [4] . Although the ability of parents/patients to understand the meaning and to be able to report the extent of disease activity may be questionable, we decided to include this VAS to investigate whether it could be a better indicator of the level of disease activity than the well-being VAS. The latter scale has been found to reflect the effects of both disease process and damage, particularly in patients with long-lasting disease [4] ; 7. rating of disease status at the time of the visit (remission, continued activity or relapse); 8. rating of disease course from previous visit (much improved, slightly improved, stable, slightly worsened or much worsened); 9. checklist of the medications the patient is taking (list of choices); 10. checklist of side effects of medications; 11. report of difficulties with medication administration (list of items); 12. report of school/university/work problems caused by the disease (list of items); 13. assessment of HRQoL using a ten-item scale through the Physical Health (PhH), and Psychosocial Health (PsH) subscales (five items each) and a total score. The four-point Likert response, referring to the prior month, is 'never' (score = 0), 'sometimes' (score = 1), 'most of the time' (score = 2) and 'all the time' (score = 3). A 'not applicable column was included in the parent version of the questionnaire to designate questions that could not be answered because of developmental immaturity. The total HRQoL score ranges from 0 to 30, with higher scores indicating worse HRQoL. A separate score for PhH and PsH (range 0-15) can be calculated [14] [15] [16] 14. rating of the patient's overall well-being on a 21-numbered circle VAS; 15. a question about satisfaction with the outcome of the illness (Yes/No) [17] .
The JAMAR is available in three versions, one for parent proxy-report (child's age 2-18), one for child self-report, with the suggested age range of 7-18 years, and one for adult patients.
Outline of the methods
The PRINTO project was divided into two phases ( Fig. 1 ): phase I, the cross-cultural adaptation, which involved the translation procedures and preliminary probe in the target population; and phase II, the validation, which consisted of large scale data collection for psychometric and statistical evaluation.
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Phase I: cross-cultural adaptation
The process of cross-cultural adaptation followed the guidelines provided by Guillemin et al. [18] .
To facilitate comparisons among the different languages, the three versions of the questionnaire were, respectively, divided as follows: 123 lines of translations for the parent version of JAMAR and 120 lines of translations for child/ adult version of JAMAR.
Forward translations into national languages
At least two (preferably three) literal translations from English have been done by 2-3 independent translators into their native language. The 2-3 translators were fluent in English and in the local language, were of different educational levels, background and sex, were instructed to use wording that could be understood by a 8-10-year old child (for the patient version of the JAMAR), and at least one of them was unaware of the purpose of the translations (e.g. should not be health professionals).
First unified forward translation The 2-3 forward translators and 1 or 2 other persons not involved in the translation procedures (e.g. the local principal investigator and a nurse/ physical therapist), met each other to reach a consensus (that was to reconcile differences in the forward translations) among the members of the group to obtain a first unified version from the 2-3 forward translations.
Backward translations into English
The first unified version of the questionnaires was back-translated by at least two (preferably three) independent backward translators with English as their first language and familiar with the idioms and colloquial form of the source national language. The 2-3 backward translators must not have taken part in the previous step. Backward translation is aimed at improv- ing the quality of the final version of the questionnaires, by pointing out any misunderstandings of the first translation. Backward translators were unaware of the purpose of the concepts underlying the material and were of different educational level, background and sex.
Review of backward translations The 2-3 backward translations were reviewed by PRINTO, whose main task was to check their correspondence with the original English version.
The aim of this phase was to make sure that the introductory material and the instructions for the translation of the questionnaires were still relevant based upon the final version of the translations, that the new translated JAMAR was fully comprehensible, and finally to verify its crosscultural correspondence with the source text, by comparing their semantic, idiomatic, experiential and conceptual equivalencies.
Second unified forward version A second meeting was then convened among all the forward and backward translators to take into account the comments received from the review of the backward translations. The purpose of this meeting was to reach a consensus among the translators for a second unified version of the questionnaires in each national language.
Pre-testing in target population using probe technique Prior to proceeding to the validation procedure, the second unified version of the questionnaire was administered to ten parents of patients with JIA and ten children of different educational levels and backgrounds, using a probe technique to ensure parents' and children's understanding in the target population. The probe method was carried out as follows: a health professional, familiar with the intent of each question, administered the questionnaires to the parents and patients, asking to consider each question and elucidate their understanding of each item in an open-ended manner. The health professional assessed if the question was perfectly understood by each parent and child. Questions that were misunderstood by more than 20% of the parents or patients were reviewed by the National Coordinating Centre and revised appropriately.
Third unified forward version A third meeting was convened among all the forward and backward translators to take into account the results of the probe technique. The goal of this meeting was to reach a consensus for a final unified version of the questionnaires in each language considered.
In case the JAMAR translation was already available in the local language because the first phase of the project was already completed in a country with the same official language, the PRINTO national coordinator was allowed to test only the available version with the probe technique.
Phase II: validation
Following the process of cross-cultural adaptation, a largescale data collection phase was set up using the third unified forward version of the questionnaires.
Each participating centre was asked to collect demographic, clinical data and the JAMAR in 100 consecutive JIA patients or all consecutive patients seen in a 6-month period and to administer the JAMAR to at least 100 healthy children and their parents.
The validation procedures followed the classical steps of the psychometric theory [19] . [20] . All statistical tests were two-sided and a P value < 0.05 was considered as statistically significant.
Descriptive analysis of the items
The median and first and third quartiles of missing values and items marked as not applicable for each item have been calculated. The pattern of responses has been also evaluated to determine whether the data will be normally or skewed distributed (e.g. do people report at either extremes of the response continuum?). The means and standard deviations of items within a scale should be roughly equivalent (first Likert assumption); if this assumption is met, then it is possible to avoid a weighting of the items.
Floor and ceiling effects have been performed to check whether scale scores have substantial variability in the population of interest. The floor effect refers to the frequency of the lowest possible responses within an item, while the ceiling effect refers to the frequency of the highest possible responses within an item.
Equal item-scale correlation (second Likert assumption) These should be roughly equivalent for items within a scale when corrected for overlap. This analysis will be carried out using the Pearson correlation coefficients to test the second Likert assumption (equal item-scale correlations); that is, each item should contribute roughly an equal proportion of information to the total score regarding the construct being measured. If the items have roughly equal variances, they do not need to be standardized.
Item internal consistency (item-
Internal consistency (Cronbach's alpha) It refers to the extent to which the measured variance in a score reflects the true score rather than random error; that is, the extent to which measures give consistent or accurate results. Reliability was measured by Cronbach's alpha coefficients that is considered acceptable if ≥ 0.7 [21] . Therefore, the items should all measure the same latent construct, and this coefficient gives a measure of the internal consistency; these coefficients were calculated either for subscales or for the entire questionnaire.
Interscale correlation It was tested using the means of Pearson correlation coefficients. It requires that the correlation between two scales is less than their reliability coefficients as measured by Cronbach's alpha. It can be viewed as a correlation between a scale and itself, and it is used to evaluate how each scale is distinct from other scales [22] . 
Test-retest reliability
Convergent validity
It is the correlation of the summary scores with external criterion variables not used to score the scales. This was done by assessing the Spearman correlation coefficients of the PF total score, the PhS and PsS subscales of the HRQoL section and the 21-circle VAS for pain, disease activity, and well-being with the other variables included in the core set variables for JIA, that are the physician's evaluation of current disease activity, the number of joints with active arthritis, the number of joints with limited range of motion, and the ESR [23] . Correlations of PF and HRQoL scores with the VAS included in the JAMAR were also assessed.
Software All data were analysed using SAS 9.3 (Institute Inc., Cary, NC, USA) software.
Results
A total of 13,843 subjects were enrolled from 49 countries: Algeria, Argentina, Belgium, Brazil, Bulgaria, Canada, Chile, Colombia, Croatia, Czech Republic, Denmark, Ecuador, Egypt, Estonia, Finland, France, Georgia, Germany, Greece, Hungary, India, Islamic Republic of Iran, Israel, Italy, Latvia, Libya, Lithuania, Mexico, Netherlands, Norway, Oman, Paraguay, Poland, Portugal, Romania, Russian Federation, Saudi Arabia, Serbia, Slovakia, Slovenia, South Africa, Spain, Sweden, Switzerland, Thailand, Turkey, Ukraine, United Kingdom and United States of America. As shown in Table 1 9021 patients had JIA (10.7% with systemic arthritis, 41.9% with oligoarthritis, 23.5% with RF negative polyarthritis, 4.2% with RF positive polyarthritis, 3.4% with psoriatic arthritis, 10.6% with enthesitis-related arthritis and 5.7% with undifferentiated arthritis) while 4822 were healthy children.
In Table 2 is reported the list of PRINTO National Coordinators who oversaw the cross-cultural adaptation phase and the data collection for the validation phase in the respective countries, while in Table 3 is reported the list of PRINTO Directors who oversaw the data collection for the validation phase in their respective centres.
JAMAR cross-cultural adaptation
The current supplement contains the cross-cultural adaptation and validation of the JAMAR for the 49 countries listed above (see Table 1 ).
Two forward and two backward translations were carried out for 22 countries: Argentina, Chile, Croatia, Czech Republic, Denmark, Egypt, Estonia, Georgia, Germany, Iran, Israel, Latvia, Lithuania, Netherlands, Norway, Romania, Slovakia, South Africa, Sweden, Switzerland, Thailand and Ukraine. For Greece, two forward translations and three backward translations were available. Three forward and two backward translations were obtained for 14 countries: Brazil, Bulgaria, Finland, France, India, Italy, Mexico, Poland, Portugal, Russian Federation, Saudi Arabia, Serbia, Slovenia and Turkey. For Hungary and Spain, three forward and three backward translations were done. For Albania, Costa Rica (adapting from Castilian Spanish version), German-speaking Switzerland (adapting from German) and Peru (adapting from Mexican Spanish version), the translation phase was completed but the data collection of JIA patients and healthy children was not performed.
JAMAR validation
The results of the JAMAR validation pertaining to each country are fully described in each of the accompanying manuscripts of the supplement.
According to the results of the validation analysis implemented for each participating country, the parent and patient versions of the JAMAR possess satisfactory psychometric properties. The disease-specific components of the questionnaire discriminated well between patients with JIA and healthy controls. Generally, the results obtained for the parent version of the JAMAR are similar to those obtained for the child version, which suggests that children are equally reliable proxy reporters of their disease and health status as their parents. The JAMAR was found to have satisfactory psychometric properties and it is thus a reliable and effective tool for the multidimensional assessment of children with JIA.
Final remarks
The results of the present study show that the cross-cultural adaptation is a valid process to obtain reliable instruments to be used in the different socio-economic realities of the countries participating in the project.
The process of cross-cultural adaptation refers to the measurement of the same phenomenon in different cultures using the same instruments and should be distinguished from the concept of cross-cultural comparison that refers to comparative studies of a phenomenon across cultures aimed at identifying differences attributable to cultures. It was decided to follow the guidelines proposed by Guillemin et al. [18] for the cross-cultural adaptation procedures to have a standardized approach that was easily applicable to all the countries members of PRINTO.
For the countries sharing similar languages, the questionnaires were adapted from the original mother tongue country (i.e. the version for Paraguay, Oman and USA were derived from the Mexican Spanish, the Saudi Arabic and the British English versions, respectively); this process required merely a change of certain words whose use is different in these linguistic varieties. In all the other countries, the guidelines proved both easy to apply and reliable, with the backward translations revealing that the concepts most difficult to render in the target language were the categories of answers to the items and the instructions statement. For all the other concepts there was an excellent concordance between the backward translations and the original standard English version, indicating the reliability of the method. All translations presented in this supplement have been evaluated using traditional multi-trait item scaling analysis.
In conclusion, PRINTO has cross-culturally adapted and evaluated the JAMAR in 54 languages across 52 different countries. The JAMAR proved to be a reliable multidimensional tool for the assessment of patient with JIA. Use of well-evaluated translations allows for the standardized assessment of children with JIA.
The manuscripts in this supplement present the preliminary psychometric findings of the cross-cultural adaptation and psychometric evaluation of the JAMAR for the 49 countries that took part both in the cross-cultural translation phase and in the related data collection. in writing from PRINTO, Genoa, Italy. All JAMAR-related inquiries should be directed to printo@gaslini.org. Permission for use of CHAQ and CHQ derived-material is granted through the scientific cooperation of the copyright holder ICORE of Woodside CA and HealthActCHQ Inc. of Boston, Massachusetts USA. All CHQ-related inquiries should be directed to licensing@healthactchq.com. All CHAQ-related inquiries should be directed to gsingh@stanford.edu. 
